Gene application with in utero electroporation in mouse embryonic brain.
Mouse genetic manipulations, such as the production of gene knock-out, knock-in, and transgenic mice, have provided excellent systems for analysis of numerous genes functioning during development. Nevertheless, the lack of specific promoters and enhancers that control gene expression in specific regions and at specific times, limits usage of these techniques. However, progress in in utero systems of electroporation into mouse embryos has opened a new window, permitting new approaches to answering important questions. Simple injection of plasmid DNA solution and application of electrical current to mouse embryos results in transient area- and time-dependent transfection. Further modification of the technique, arising from variations in types of electrodes used, has made it possible to control the relative size of the region of transfection, which can vary from a few cells to entire tissues. Thus, this technique is a powerful means not only of characterizing gene function in various settings, but also of tracing the migratory routes of cells, due to its high efficiency and the localization of gene expression it yields. We summarize here some of the potential uses and advantages of this technique for developmental neuroscience research.